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Application No. 10/782,513 Docket No.: 0821 l/0200373-USO (P057S9) 

Amendment dated September 12,2005 2 
After Final Office Action of July 28, 2005 

AMENDMENTS TO THE CLAIMS 

1 . (Currently amended) A c\in: e nt r e sulotion circui t for cuirent protection, comprising: 
a current mirror arranged with a sense transistor and a power transistor 

a current sink that is coupled to a drain of the sense transistor, wherein the current sink pulls 
down a drain voltage of the sense transistor if a current flowing through the power transistor Is less 
than a limit; and 

a control component that is arranged to limit the current flowing through the power 
transistor if the drain voltage of the sense transistor is substantially equivalent to a drain voltage of 
the power transistor^ 

wherein the current sink is arranged such that, if the current flowing through the power 
transistor is less than a limit, the current sink pulls down the drain voltage of Ae sense transistor 
such that the drain voltage of the setise transistor is less than the drain voltage of the power 
transistor as long as the cur rent flowing through Ae power transistor is less than the limit 

2. (Previously presented) The circuit of Claim 1, further comprising a component that outputs 
a signal if the drain voltage of the sense transistor is substantially equivalent to the drain voltage of 
the power transistor. 

3. (Original) The circuit of Claim 2, \^erein the component is at least one of a comparator and 
a difTerential amplifier. 

4. (Currently amended) A circuit for current protection, comprising: 

a current mirror arranged witl^ a fifflsg ttflP^^S^y M ft PffWgf trmsistor; 

a current sink that is coupled to a d rain of the sense transistor, wherein the current sink nulls 
down a drain voltage of the sense transistor if a current flowing through the power transistor is less 
than a limit; anc| 

a control component that is operable assert a signal if the drain voltage of the sense transistor 

ji^ g^jfbstantiallv equivalent to a drain voltage of the power transisto rT he circuit of Claim 2. wherein 

{S:\0821 1\0200373-US0\80037692.DOC lUIIIIlDllilinillfllllOIIIIIi } 

PAGE 5/16'RCVDAT9/12l2005 6:28:52 PM[Easto 



09/12/2005 14:23 FAX 2082628901 



DARBYFAX2 



@|006 



Application No. 10/782,5 13 Docket No.: 0821 1/Q200373.US0 (P0S759) 

Amendment dated September 12, 2005 3 
After Final QfHce Action of July 28, 2005 

the control component employs the signal to substantially turn ofiT the current flowing through the 
power transisto r, so that if the drain voltage of the sense transistor becomes substantially equivalent 
to the drain voltage of the power transistor, the control component causes the power transistor to 
completely turn off such that the power transistor conducts substantially zero current 

5. (Original) The circuit of Claim 2, wherein the control component employs the signal to 
modulate the amount of current flowing through the power transistor to be less than the limit. 

6. (Original) The circuit of Claim 1, wherein the control component senses a feedback signal 
provided by a load coupled to a drain of the power amplifier, wherein the feedback signal is 
employed in the control of the operation of the control component 

1. (Previously presented) The circuit of Claim 1 , wherein the current mirror of the power 
transistor and the sense transistor employs a ratio of m: L 

8^ (Previously presented) The circuit of Claim 1, wherein the sense transistor and the power 
transistor are at least field effect transistors (FET). 

9. (Currently amended) A curr e nt r e gulation circui t for current protection, comprising: 
a current mirror arranged with a sense transistor and a power transistor; 
a current sink that is coupled to a drain of the sense transistor, wherein the current sink pulls 

down a drain voltage of the sense transistor if a current flowing through the power transistor is less 

than a limit; 

a control component that is arranged to limit the current flowing through the power 
transistor if the drain voltage of the sense transistor is substantially ecjuivalent to a drain voltage of 
the power transistor; and 

a clock signal that enables the regulation of a switching current flowing throtiglh the power 
transistor. 
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1 0. (Previously presented) The circuit of Claim 9, fiirther compming a first switch and a second 
switch for controlling a switching current that flows through the power transistor, herein the first 
switch enables an output of the control component to be coupled to at least the power transistor and 
title sense transistor and wherein the second switch enables an output &om a comparison component 
to be coupled to the control component, and wherein the comparison component's output indicates 
if the drain voltage of the sense transistor is substantially equivalent to a drain voltage of the power 
transistor. 

1 1 . (Previously presented) The circuit of Claim 1 0> wherein the first switch is arranged in an 
open state and the second switch is arranged in an open state if the switching current flowing 
through the power transistor and another switching cunent flowing through the sense transistor are 
both substantially equivalent to zero. 

12. (Currently amended) A curr e nt r e gulation circui t for cuiyent protection, comprising: 
a current mirror arranged with a sense transistor and a power transistor; 

a current sink that is coupled to a drain of the sense transistor, wherein the current sink pulls 
down a drain voltage of the sense transistor if a current flowing through the power transistor is less 
than a limit; 

a control component that is arranged to limit the current flowing through the power 
transistor bv causing the power transistor to be non-conducting i f the drain voltage of the sense 
transistor is substantially equivalent to a drain voltage of the power transistor; and 

a comparison component that presents a signal if the drain voltage of the sense transistor is 
substantially equivalent to the drain voltage of the power transistor. 

13. (Currently amended) A circuit for current protection, comprising: 
a current mirror arranged with a sense transistor and a power transistor: 

a current sink that is coupled to a drain of the sense transistor, wherein the current sink pulls 

down a drain voltage of the sense transistor if a cmrent flowing throujgfa the power transistor is less 
thanaUm;t; 
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a con trol component that is arrangg^ ^ ^inp^f the current flowing through the power 
transistor if the drain voltage of the sense transistor is substandallv equivalent to a drain voltage of 

the power transistor: 

a comparison component that presents a signal if the drain voltage of the sense tran sistor is 

substantially equivalent to the drain voltage of the power transistor, an dT h e current regulotor of 
Claim 12, further compris es 

a clock signal that enables the regulation of a switching current flowing through the power 
transistor. 

14^ (Currently amended) A ourr e nt r e gulation circui t for current protection, comprising: 
a current mirror arranged with a sense transistor and a power transistor; 
a current sink that is coupled to a drain of the sense transistor, wherein the current sink pulls 

down a drain voltage of the sense transistor if a current flowing through the power transistor is less 

than a limit; 

a control component that is arranged to limit the current flowing through the power 
transistor if the drain voltage of the sense transistor is substantially equivalent to a drain voltage of 
the power transistor; 

, a comparison component that presents a signal if the drain voltage of the sense transistor is 
substantially equivalent to the drain voltage of the power transistor; and 

a first switch and a second switch for operating with a switching current flowing through the 
power transistor, \s4ierein the first switch enables an output of ihc control component to be coupled 
to at least the power transistor and the sense transistor and vdierein the second switch enables signal 
presented by the comparison component to be coupled to the control component, and herein the 
comparison component's signal indicates if the drain voltage of the sense transistor is substantially 
equivalent to a drain voltage of the power transistor. 

1 S. (Currently amended) The cncuit c urront mgulator of Claim 14, wherein the first switch is 
arranged in an open state and the second switch is arranged in an open state if the switching current 
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flowing through the power transistor and another switching current flowing through the sense 
transistor are both substantially equivalent to zero. 

16. (Currently amended) The circuit e m^nt regulator of Claim 12, wherein the current flowing 
through the power transistor is substantially continuous. 

17. (Currently amended) A ourront re | gulation circui t for current protection, comprising: 
a means for mirroring current flowing in a sense transistor and a power transistor; 

a means for sinking current that is coi^led to a drain of the sense transistor, wherein the 
meflns fnr sinking c urrent «&k-pulls down a drain voltage of the sense transistor if a current flowing 
through the power transistor is less than a limit wherein the means for sinking current is arranged 
such that> if the cvutent flowing through the power transistor is less than a limif, thft means for 
sinking current pulls down the drain voltage of the sense transistor such that the drain voltage of the 
sense transistor is less than the drain voltage of the power transistor as long as the current flowing 
through the power transistor is less than the limit; 

a means for limiting the current flowing through the power transistor if the drain voltage of 
the sense transistor is substantially equivalent to a drain voltage of the power transistor; and 

a means for presenting a signal if the drain voltage of the sense transistor is substantially 
equivalent to the drain voltage of the power transistor. 

1 8. (Previously presented) The circuit of Claim 1, wherein the power transistor is an input-side 
transistor of the current tnirror» and wherein the sense trasuiistor is an output-side transistor of the 
current mirror, 

1 9. (Previously presented) The circuit of Claun 1 , wherein the sense transistor has at least a 
drain, the current mirror has at least an input and an output, and wherein the output of the current 
mirror is the drain of the sense transistor. 

20. (Canceled) 
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21 • (Currently amended) The circuit of Claim 1, where the control component e iteitfels flirther 
arranged to control the power transistor such that vohage regulation is performed based on the 
control of the power transistor. 

22, (Currently amended) A current protection circuit, comprising: 
a current mirror arranged with a sense transistor and a power transistor: 

a current sitik that is coupled to a drain of the sense transistor, wherein the current sink nulls 

down a drain voltage of the sense transistor if a current flowing througji the power transistor is less 
than a limit: and 

a control comtwnent that is arranged to limit the current flowing through the power 

transistor if the drain voltage of the g^e transistoy is sub^antial^y equ^yalen^ tq ^ 4^ VPl^g^ Qf 
the power transisto rT h e oircmt of Claim -lr, wherein the control component e ifetA-is arranged to 
virtually eliminate the channel modulation effect of the current mirror without invoking a ^eeial 
circuit to equalise the drain-to-source voltage of the sense transistor with the drain-to-souice voltage 
of the power transistor. 

23. (Currently amended) A cuiient protection chcuit comprising: 
a current mirror arranged with a sense transistor and a power transistor: 

a current smk that is coupled to a drain of the sense transistor, wherein the current sink nulls 
down a drain voltage of the sense transistor if a current flowing through the power transistor is less 
than a limit: and 

a control compon ent that is arranpred to limit the current flowing through the TX>wer 
transistor if the drain voltage of the sense transistor is substantiallv equivalent to a d rain voltape nf 
the power transisto rT h e cijcuit of Claim K wherein the control component e iffeail-mcludes a 
comparator that is arranged to trip if a drain-to-source voltage of the sense transistor reaches a 
drain-to-source voltage of the power transistor, wherein ttie control component e teeiBt-is fiirther 
arranged to turn ofTthe power and sense transistors if the comparator is tripped. 
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24. (Previously presented) The circuit of Claim 23, wherein the current mirror is ratioed such 
that the ratio of the power transistor to the sense transistor is m: 1 , wherein m is greater than one, the 
current sink is arranged to provide a current that is substantially equal to a limit current divided by 
in, and wherein the comparator is arranged to trip if a current at the drain of the power transistor 
reaches the limit current, 

25. (Currently amended) A current protection circuit comprising: 
a current mirror arranged with a sense transistor and a t)ower transistor: 

g current sink that is coupled to a drain of the sense transistor, wherein the curreirt sink pulls 

down a drain voltage of the sense transistor if a current flowing through the power transistor is less 
than a limit: and 

a control component that is arranged to limit the current flowing through the power 

transistor if the drain voltage of the sense transistor is substantially equivalent to a drain voltage of 
the power transisto rT ho oirouit of Claim 2^ , wherein the control component d re^at-is further 
arranged to control the power transistor such that voltage regulation is performed to provide a 
regulated ou^t voltage based on the control of the power transistor, and wherein the control 
component c ircuit furth e r i ncludes: 

a comparator that ^ air anged to trip if a current at the drain of the power transistor reaches 
the limit current' 

feedback circuitry tiiat is arranged to provide a feedback signal based on the regulated output 
voltage; 

feedback control circuitry that is arranged to provide feedback control responsive to a 
reference voltage and the feedback signal; and 

a driver that is axranged to drive the gate of the power transistor. 

26. (Currently amended) A regulator circuit, comprising: 

a current mirror including an input-side transistor and an output*side transistor; 
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a cxinent source thai is coupled to a drain of the output-side tnmsistor, ^excin the current 
source pulls up a drain voltage of &e ouQnit-side transistor if a current flowing Arough the input- 
side transistor is less than a limit; and 

a control component that is arranged to limit the current flowing through the input-side 
transistor if a drain-to-source voltage of the output-side transistor is substantially equivalent to a 
drain-to-source voltage of the input-side transistor^ 

wherein the current source is arranged such that, if the current flowing through the power 
transistor is less than a limit, the current source pulls up the drain voltage of the sense transistor 
such that the drain voltage of the sense transistor is greater than the drain voltage of the power 
transistor as long as the current flowing through the power transistor is less than the limit . 
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